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Abstract 
The Integrated Design Process (IDP) was developed to streamline the design process of (solar integrated) low-energy 
buildings. One of the biggest differences with the traditional design process is the involvement of engineers and other 
consultants right from the early design stage. Although the IDP has been fully developed in theory with clear and 
general descriptions, the practical application of the IDP is, however, often far from smooth. In this article, some 
critical issues of the IDP are discussed, based on literature review, interviews with architects, and experiences with 
local and international projects, with the hope that these experiences help improving future design process. The 
discussed issues are: quantification of actors’ input, the education of the IDP in the contemporary university 
curricula, costs of the IDP, and communication.   
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1. Introduction 
Future building regulations will require building nearly Zero Energy Buildings (ZEB) in Europe in 2020 
[1]. In other countries, similar plans are on their way. Solar energy will contribute significantly both to 
the energy reduction and production necessary in a nearly ZEB, with both the active (PVs and Solar 
Thermal) and passive use of solar energy, such as heat and daylight. The design of such ZEB buildings 
can be a rather complex endeavour; it requires a higher level of technical knowledge from the very start 
of the design process.  
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The integrated Design Process (IDP) is ‘a procedure considering and optimising the building as an entire 
system including its technical equipment and surroundings and for the whole lifespan. This can be 
reached when all actors of the project cooperate across disciplines and agree on far-reaching decisions 
jointly from the beginning’ [2]. A similar definition of the IDP was formulated by Busby et al.: ‘In 
general, the integrated design process is an approach to building design that seeks to achieve high 
performance on a wide variety of well-defined environmental and social goals while staying within 
budgetary and scheduling constraints. It relies upon a multidisciplinary and collaborative team whose 
members make decisions together based on a shared vision and a holistic understanding of the project’ 
[3]. The IDP has proven to be very effective in producing high-performance and environmentally-friendly 
building [2-7]. In addition, the IDP optimises project results, increase value to the owner, reduce waste, 
and maximize efficiency through all phases of design, fabrication, and construction [8]. These advantages 
of the IDP are mainly the result of the shift of the work peak: more is done in earlier stages compared to 
the traditional processes, reducing the costs of design changes and increasing the ability to change the 
design (Figure 1).   
 
 
Fig. 1. Macleamy curve showing both the traditional process and the IDP [8] 
 
While the IDP is, in theory, a rather clear and uniform process, the practical execution is often far from 
that. The discrepancy between theory and practice could be due to the conditions of the specific design 
process, such as the type of client, type of building, the structure of the design team etc. This article 
identifies and discusses issues which architects and other actors have been encountering while designing 
according to the IDP, in the hope that it may start a broader exchange of opinions and, thus, help improve 
future IDP ventures.  
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2. Sources 
The discussion in this article is based on the following sources: 1) literature review, 2) interviews with 
architects, 3) experiences based on the local application of the IDP, and 4) different case studies of IEA-
SHC Task 41: Solar Energy and Architecture. The literature review consists of the literature from the 
early 2000s until today. The second source is interviews done with architects on the design processes of 
solar integrated architecture during 2010-2011, in total: 12 in Sweden, 2 in Norway, and 7 in Denmark 
(Quotes of the interviews are displayed in italic). The interviews with only the Swedish architects have 
been discussed in an earlier publication [9], showing, among other things, that good teamwork was found 
to be crucial in the design process. Interviews were semi-structured and the analysis was done following 
Glaser and Strauss’ grounded theory and with the help of the program QSR NVivo. The third source is 
the experiences of ‘The Sustainable Urbanism Initiative’ team from Toronto, which participated in the 
EQuilibrium House competition organised by Canada Mortgage and Housing Corporation during 2006-
2007, where multidisciplinary team of architects and engineers (mostly university professors and graduate 
students of architecture, building science and mechanical engineering) and consultants worked together to 
design a Net Zero Energy house in an IDP that was also well documented throughout the process [10].  
The last source is experiences which have come forward in IEA-SHC Task 41: Solar Energy and 
Architecture, the first IEA Task that has been looking into solar design from the architects’ point of view 
in a three years long project that included researchers and practitioners from 14 participating countries. Its 
goals included identifying barriers that architects are facing related to solar design, helping achieving high 
quality architecture for buildings that integrate solar energy systems, as well as improving the 
qualifications of the architects [11].  
3. Discussion 
Mapping a design process is a theoretical analysis tool, providing an overview of actors and activities 
during time. The Integrated Design Process has been mapped in several studies. In Figure 2, Table 1, and 
Table 2, three maps of the IDP are shown according to three different studies [2-3, 8]. The first map, 
described by IEA-SHC Task 23 (Figure 2) focused more on the design process itself, while the other two, 
one by Peter Busby et al, and the other by American Institute of Architects (AIA),  also included the other 
stages of the project, such as construction phase, and even post-occupancy-stage (Table 1,Table 2). 
Interestingly, all three maps give slightly different categories which confirms the fact that it can be very 
hard to frame and pinpoint the design process. Besides referring to particular stages of the project in a 
different manner, the mentioned studies also differ on assigning a particular task(s) to each participant / 
actor in the process. 
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Fig. 2. Division of the design process into three phases (after Löhnert et al. [2]) 
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Table 1. Set of phases of the IPD (after Busby et al. [3]) 
 
Phase 1:  Pre Design 
Phase 2:  Schematic Design 
Phase 3:  Design Development 
Phase 4:  Construction Documentation 
Phase 5:  Bidding, Construction, Commissioning 
Phase 6:  Building Operation 
Phase 7:  Post-Occupancy 
 
Table 2. Map of the IDP (after AIA California Council [8]) 
 
Design phase / actor Conceptualisation Criteria 
design 
Detailed 
Design 
Implementation 
documents 
Final 
Buyout 
Construction Closeout 
Agency               
Owner                 
Designer                 
Design consultant               
Constructors               
Trade constructors               
 
 
While maps of the IDP can be useful to get an insight in what activities are done in which phases and 
which actors are involved, the reviewed Integrated Design Process documents provide only very broad 
and general guidelines so that they can be applied in various situations; framing the process more firmly 
would most probably impose limitations to it [7]. However, such ‘loose description’ can also be 
counterproductive and hinder the process itself as it may be difficult to manage expectations and output 
from various actors. 
 
Interviews with Scandinavian architects, as well as experiences from IEA-SHC Task 41, have indicated 
that the following issues of the IDP are vulnerable and therefore discussed here: actors vs. activities, 
costs, competitions, education, and communication.  
3.1. Actors versus activities 
The role of different actors in the design process is described in the majority of literature, agreeing that all 
actors need to be involved from the beginning [2, 5, 8, 12]. This was also experienced by the interviewed 
architects who had gone through an IDP. For example, in the description given by IEA-SHC Task 23, it is 
stated that in the true IDP settings, the architect becomes a team leader rather than the sole form-giver, 
mechanical and electrical engineers take on active roles from the  early design stages, and the team 
always includes an energy specialist[2]. By working in such settings after some times, the architect gains 
deeper knowledge of technical solutions while the engineers simultaneously gain insight in the 
architectural design [2]. Getting to know more about each other’s work can certainly deepen the 
understanding between different actors in the process as well as it improve the communication between 
them, thus improving the IDP process itself and hopefully bring final solutions sooner. The interviewed 
architects experienced working with engineers very helpful.  
 
You need to have generalists who can make people talk together, have the overview, but [you] also need 
to have competent specialists...[]... so: both the creative architect and the competent energy engineer. If 
you only have specialists, you have no project. If you only have generalists, you are not cutting-edge 
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enough. You need to have both in the right combination. And with this you do a very good project. 
(Architect #13) 
 
Another way of describing the design process is by focussing on activities rather than on actors. 
Biesbroeck et al. [13] assigned tasks in the early design process of Net Zero Energy Buildings, but they 
were not assigned to a specific expert. They only provided a domain, like ‘Architecture’, ‘Building 
Physics’, making it able for some experts to perform multiple tasks. This could especially helpful in 
smaller-scale building design processes, where resources for hiring many disciplines might be limited.  
 
Interestingly, the two ways of describing the process (actors versus activities) might contradict each other. 
For example, an architect might have been able to build up enough knowledge to go through the early 
phase of the IDP without the involvement of an engineer, although the need of the early involvement of 
the engineer is seen as an important part of the IDP.  
 
I have been involved in previous [research] on the development of the passive house concept. This gave 
me the opportunity to do a lot in the first phase without having to involve many others. (Architect #1) 
It might be costly to have both an experienced architect and an external engineer involved with more or 
less the same knowledge required for the early design phase, especially in smaller and less complex 
projects. On the other hand, the disadvantage of not having the engineer involved from the beginning is 
that the engineer does not get ‘attached’ to the project, or does not fully participate in defining and, thus, 
sharing the common goal with other actors in the process, which is one of the essential premises in the 
IDP. The involvement of (external) engineers in the early design phases is especially needed in large-
scale projects or in complex environments since it is harder to reach low-energy architecture in these 
cases than in a stand-alone house.  
 
Another important aspect is the quantification of actors’ input. The majority of interviewed architects 
answered that their design process was according to the IDP, but this claim was difficult to judge or 
verify. Even though all actors were involved from the beginning, there might be a big difference in their 
contribution to the common goal of designing a low-energy / nearly zero energy building. According to 
the IEA-SHC Task 23, “ all potential team members should be screened for their willingness and interest 
in following the process and in crossing normal professional boundaries” [2], but obviously, it is hard to 
make this willingness measurable. In those design processes discussed in the interviews, architects 
experienced that sometimes it was hard to achieve common goals with all actors, since everybody had 
their own speciality. In other cases, conducting workshops contributed to reach common goals and to gain 
an interest amongst all actors. Defining common goal(s) usually includes quantitative / measurable 
outcomes. In one case, however, the architect was recalling that the interdisciplinary team felt that 
defining mere quantitative goal, a Net Zero House, “didn’t feel inspiring enough”. Everyone’s enthusiasm 
was awaken, however, when someone started telling a story, a fictional scenario that described first-hand 
experience and quality of life of a family after living in this house for 20 years, children growing up and 
parents growing old while enjoying comfort, natural light in every room and being aware that “they didn’t 
take more from the environment than they gave back”. Somehow, every participant found a way to relate 
to this story on a personal level, so it became a very strong common goal that kept everyone not only 
focused, but also very passionate about the project [14]. 
 
In some cases, on the other hand, clearly described performance goals were determined for each design 
stages, but this time the tasks were specifically assigned to certain actors. A major disadvantage of this 
specification is the introduction of an abundance of specialists who might be guarding their own territory; 
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making it harder to collaborate. An experience of one interviewed architect reveals quite a frustration 
with their team-mates’ highly specialised roles: 
 
I mean it is a problem, they are so specialised that they don’t think of the building as a whole. They think 
of the air system as one part and the construction as one part. They divide everything. They don’t have 
the ability to balance all these specialities. (Architect #15) 
 
An advantage is, on the other hand, that the issue of responsibility is better defined when every team 
member is legally responsible for his/her actions. Securing legal responsibility is important in the design 
process for all actors since actions in the design process might get legal consequences in possible 
lawsuits, as well as it is important for professional insurances.  
3.2. Payment structure and costs of the IDP 
The Integrated Design Process has a different distribution of work done during the design process, since 
the work peak is shifted to earlier phases. However, payment structures were often still adapted to the 
traditional design process. 
 
If the client only approaches an architect for the design of a building, then it is up to the architect to 
decide how to work. Some clients might however be aware of the existence of the IDP as an option or the 
architect can inform the client about the IDP. What is important for the client to know is that the same 
amount of work will be done, but not at the same time frame as in the traditional process. Another 
important point to add in convincing the client is the fact that by using the IDP as a model for the design 
process, the final result will probably end up being better: for example, the energy use of a building can 
become much lower compared to those designed through traditional processes, which is advantageous for 
the client in the long run.  
3.3. Competitions 
Many architectural offices participate nowadays in open or invited competitions besides their normal 
commissions. In Europe, EU directives have led to competitions being used as a means for clients to 
purchase architectural services [15]. However, the jury and / or client how focussed on the price rather 
than on the quality of the service [16]. The uncertainty of proceeding to the next competition round makes 
that architectural offices do not automatically work according to the IDP. That means that architects 
might not work together with engineers, even though crucial decisions on the architecture of the buildings 
(and thus indirectly energy performance) are made in the competition phase. Some offices build up an 
extensive technical knowledge in-house, which requires an investment and might not always be feasible. 
When participating in invited competitions, a compensation for the labour of the design team might be 
provided, something which is not in the case of open competitions.  
 
Setting clear, measurable, energy performance goals for the buildings in the competition brief might put 
more focus on the consequences of architectural decisions, but it will not solve the lack of compensation 
for performing such simulations which are needed to be able to provide the energy performance of the 
building.  
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3.4 Education 
In many architecture and engineering schools, to the best knowledge to the authors, the theory and 
practice of the Integrated Design Process is not included in the basic curriculum; possibly a review can be 
done in the near future to verify this.  
 
While it is impossible to verify whether this is statement is accurate or not, its significance lays in a fact 
that in some cases the actors enter the process with strong preconceptions about the other professions; this 
surely cannot offer a good start to an open and fruitful collaboration, and can contribute to 
misunderstandings and the lack of communications between actors in the IDP.  
 
Architecture students are often taught to design within the framework of design studios, but hardly ever 
with those actors which they will work together later throughout their carrier, such as engineers. At some 
universities, however, in recent years, projects are set up in which students from multiple disciplines work 
together in order to design low-energy buildings. An example is the Virginia Polytechnic Institute which 
decided to join the Solar Decathlon with architecture, industrial and interior design, and mechanical and 
electrical engineering students [17]; actually, in order to succeed, all Solar Decathlon participating teams 
end up being multi-disciplinary. Another example are applied, multi-disciplinary projects done at the 
Eindhoven University of Technology [18]. There, architecture and engineering students work together in 
a workshop environment, where they have to perform realistic assignments together. The educational 
program was supported by the Institute of Dutch Architects and Consulting engineers, who applied this 
setup later in their educational program for practitioners. At Ryerson University in Toronto, students in 
both Architecture and Building Science graduate programs have a requirement to do a so-called 
Collaborative Workshop, lasting at least 50 hours, where they have to find a project to work on with 
colleagues and professionals from other disciplines [19]. In the majority of cases, students choose to do a 
design competition. Although the IDP is not specifically required, very often students do self-organise in 
a process that greatly resembles IDP. However, as this is not academically formalised, it cannot be 
concluded that they are actually taught IDP. 
 
Architecture students, as well as all other disciplines, like engineers, could profit from a good 
collaboration. This is a good reason to include theory about design processes in the curriculum. Reasons 
behind the lack of such courses on the design process and collaboration might be that such processes are 
hard to theorise, as well as that it might be hard to place such knowledge into one institution.  
 
Another important aspect within the context of the education of the IDP is the new role of the architect. 
By gaining the role of leading the design team, the architect should not only longer have design 
competences, but also management competences. Managing design teams might not be included in the 
curriculum either.  
 
Architectural associations however do provide extra courses on design processes and the role of 
architects. Two examples of such courses are given by the RIBA: Continuing professional development 
courses [20] and the AIA: Continuing education courses [21]. In this way, practising architect can gain 
more knowledge about the design process as well as management knowledge when this is required.  
3.5 Communication 
The IDP theory notices that communication between actors is crucial [12, 22], but how is this 
communication managed? Communication problems between architects and engineers, but also between 
engineers and engineers, might lead to inefficiency. When more actors get involved, an effective 
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communication gets more crucial. Within the guidelines of IEA-SHC Task 23, it is stated that 
“communication competence, openness and interdisciplinary team ability must be secured for all design 
team members” [2], although it is not described how this competence should be secured.  
 
 
Fig. 3. The Sustainable Urban Initiative team’s IDP design charrette for 2007 EQuilibrioum House competition organised by 
Canada Mortgage and Housing Corporation [6] 
 
During the interviews, architects experienced that they learnt a lot from working with engineers, but that 
it sometimes also had led to difficulties [9]. Too many specialised actors needed to work together, 
resulting in many actors trying to guard their own speciality. Many architects took up the workshop as a 
good start for the design process and a good example of communication with many actors. In such “kick-
off” workshop in the early design phase, the nature of the integrated design process will be explained and 
it will support the team spirit [2]. In some cases of the interviewed architects, the architects were in 
minority in such workshops, leading to the fact that architects need to be competent to deal with such 
situations.  
 
So we had all the largest engineer companies in Denmark sitting at one table. When we started discussing 
energy and technical solutions, we had workshop with 30 to 40 engineers. I think you need to be a bit of 
an “archineer”. In many ways you need to know some things about technical systems. You have to find 
the interest in listening to these things. Also, you have to come up with a solution within the architectural 
concept. (Architect #16) 
 
The role of the client is also very important in the IDP. If the client chooses for this kind of design 
process, they need to be open for it as well as it requires another way of communication of all actors. 
Wishes of the client need to be expressed early, as well as the design team needs to give clear feedback to 
the client. It is especially important to visualise how certain design alternatives are chosen based on their 
effect on energy performance. Only in such a way, the energy performance becomes a clear decision 
factor.  
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4. Conclusions 
It is very positive that the IDP has found its way to the architect’s office, but there are some issues which 
need to be dealt with in order to exploit the process to the maximum of its potentials. These issues are 
actors vs. activities, costs, competitions, education, and communication. 
 
Many models of the IDP are kept very generic in order to highlight the importance rather than serving as 
a custom-made guideline for every design process. For every building, the design teams needs to be 
custom-made according to specific demands of the building. A continuation of the design team for several 
projects is preferable, but in reality this might not be the case.  
 
The early design phase is a very crucial phase for the success of the IDP. Since traditional roles and 
methods are not effective anymore when designing low-energy architecture, all actors need to be actively 
engaged from the beginning. This implies that the client needs to demand that the design process is done 
according to the model of the IDP, engineers need to be involved earlier in the beginning, and architects 
cannot make all decisions themselves anymore. Structuring the design process in this way, all decisions 
taken are done by agreement of all actors. A start-up workshop was seen by architects as an important 
event to agree on common goals and as a way to build up a solid design team. Getting actors engaged in 
the design process is an important condition for results in the design process, but at the same time a factor 
which might be hard to achieve.  
 
By embedding theory of the design process as well as setting up interdisciplinary projects / courses, future 
architects can get acquainted with collaborating with other actors. However, current curricula at 
architecture schools do often not deal with the design process; neither does it include management 
courses.  
 
The shift from the traditional design process to the Integrated Design Process has been started, but need to 
gain more strength. If the issues which are discussed in this article are taken up by the profession, other 
actors as well as the schools, are solved, then the IDP might start to become the standard design process.  
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